Section 5.4: The 
Fundamental Theorem 
of Calculus 
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Today's Learning Goals 


Know the statements of the FTC and the 
Second FTC 


Apply the FTC to evaluating definite integrals 
using the formulas from Section 4.8 


Apply the Second FTC to differentiate an 
integral 


Theorem: The 2™ FTC 


ontinuous function on the interval [a,b]. 
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or all x in (a,b). 


Example 1: Find F'(2). 
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Antiderivatives 


We say the function Fis an antiderivative of the function f if F'(x)=f(x). 
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Antiderivatives 


We say the function F is an antiderivative of the function f if F'(x)=f(x). 


From the second FTC, 1f 


F(x)= f Flo) 


then F 1s an antiderivative of f. 


The FTC 
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The Fundamental Theorem of Calculus: 


Let f be a function that is continuous on the interval 
[a,b], and let F be any antiderivative of f. Then: 
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Example 2: Evaluate. 
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Example 3: 


The percent of toxin in a lake, where time is 
in years, is given by the function: 
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Find the average amount of toxin in the lake 
between years 1 and 3. 


Example 4: Extension to 2" FTC (chain rule) 


Use this extension : 
(Does every one see where this comes from?) x 


b(x) 
2| | ro = f (b(x))-b'(x)- f (a(x))-a'(x) 
a(x) 
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Mean Value Theorem 


MVT for Integration (statement): 


Let f be continuous on la, | 


Then there exists a c e (a,b) such that 
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Example s: 


Then find a c that satisfies the MVT for integration. 


